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ADVISCRY ON THE USE OF THIS DOCUMENT

——

The information contained in this document has been developed solely fox the

. purpese of providing general quidance toc cmpleoyess of the Goddard Space Flight
center (GSFC). This document may rne distributed outside GSFC only as a
courtesy to other government agencies and contractors. Any diptribution of
thip document, or appllicaticn or usae of the information contained Herein, is
exprefaly conditicned upon, and is subject to, tha following understandings
and limitations:

{a} The information was developed for general guidance only and is
subject to change at any time;

{b} The information waa developed under uniguwe GSFC laboratory ceonditions
which may differ substantially from cutslide conditicna;

{c} &SFC does not warrank the acecuracy of the information when applied ox
used under other than unigue GSFC laboratory conditions;

{d) The information should not be construcd as a representation of
product performance by gither GSFC or the manufacturer;

{e} Heither the United States government nor any person acting en tehalf
of the United States government Assumes any liability resulting from
the application or us= of the infermation.
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Radiation Report on MS4HC3I73YBY

E. Werner/4106
GG5/WIND/WAVES Control No. 5728

M. Kaiser/69%
3. Robinson/303

A radiation evaluation was performed on M54HC3I73YBF to determine
the total dose tolerance of these parts. A brief summary of the

test results is provided below., For detailed information, refer
to Tabkles I throcugh IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, four parls were irradiated
under biag (see Figure 1 for bias configuration), and one part
was used as a control sample. The tota! dose radiation steps
were 5, 10, 15 and 20 krads*. After 20 krads, parts were
annealed at +25°C for 168 hours and then at +100°C for 168 hours,
The dose rate was between 0,11 and 0.:i2 krads/hour, depending on
the total dose level (see Table 1l for radiation schedule).

After each radiatlon exposure and annealing treatment, parts were
electrically tested according to the test conditions and the
specification limits listed in Table ITI. These tests included
two functicnal tests (1 MHz) at 4.5 and 6.0V.

211 parts passed all tests on irradiation £o 5 krads., However,
at 10 krads and above, two parts exceeded the specification
limits on all three ICC tests and IORH, After 20 krads, the
maximum readings were B82.8 uA for ICCH, 315.0 wA for ICCL and
529.0 uA for ICCZ, against maximum specificatlon limits of 4.0 uld

for each. No significant recovery was observed on annealing the
parts for 168 hours at 25°C and 168 hours at 100°C. All parts

passed the functional tests throughout the radiation cxposures

and the subsecuent annealing treatments at 25°C and 100°'C for 168
hours each.

Table IV provides a summary of the functional test results, as
well as the mean and standarc deviation values for sach parameter
after different irradiation exposures and annealing steps.

Any further detalls about this evaluation can be abtained upon

request. If you have any questions, please call me at (301) 731-
8954,

*In this report, the term krads means krads (§i).



Generic Part Number:

GGS/WIND/WAVES
Part Number:

GGS/WIND/WAVES
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tesied:

Serial Numbers of
Radiaticn Samples:

Serial Numbers of
Control Sample:

Part Function:
Part Technology:
Package Style:

Test Engineer:
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TABLE T. Parl Informaticon

54HC373
MS4IIC3T73IYRE

5728

C234113
SG5-Thomson
88916

S

131, 132, 133, 134

130

octal latch (tri-state)
CMOS

20-lead DIP

R. Tosh
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TABLE II. Radiation Schedule for 54HC373

EVENTS

1} Initial Electrical Measurements

2) 5 KRAD IRRADIATION (0.11 krads/hour)
POST-5 KRAD ELECTRICAL MEASUREMENT

3) 10 KRAD IRRADIATION (0.12 krads/hour)
POST-10 KRAD ELECTRICAL MEASUREMENT

4}y 15 KRAD IRRADIATION (0.12 krads/hour)
POST-15 KRAD ELECTRICAL MEASUREMENT

5) 20 KRAD IRRADIATICN (0.1l KRADS/HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

6) 168 HOUR ANNEALING @ 25°C
POST-168 HOUR 25°C ANNERL ELECTRICAL. MEASUREMENT

7) 168 HOUR ANNEFALING @ 100°C '
POST-168 HOUR 100'C ANNEAL ELECTRICAL MEASUREMENT

DATE

01/0&/82

1/08/92
01/10/92

Bl/15/92
01/15/92

01/17/92
¢1/17/92

N1/21/92
01/21/92

01/29/92
01/29/92

02/13/92
0z/14/92
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Table III. Electrical Characteristics of 54HC373
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for 54HC373 172/

Total Dose Exposure {(TDE) {krads) Anneal Anneal
4] 5 10 15 20 168 hrs 168 hrs
spec. Limi] (Pre-Rad.) @25°C a+.00°c
Parameters min max §mean sd [mean sd =4 5d |mean sd ad
FUNC1 VCC=4.5 ‘BABSH
FUNC?2 VCC=6.0
YVOH1 v[(1.9]2.0 N/A | A} .89
VOHZ v[4.4{5.0 N/A n.2 .2 0.2
VOH3 v|65. | 6.5 0.3 L3 F 0.3
VOH4 v[a.18| 4.5 0.2 .2 0.2
VOHS w|5.68] 6.0 F 0.3 | N E 0.3
VoLl mv] 0 [100f N/A 2.1 ] 498
VOL2 mv)] 0 |100F N/A N/A § A N/A
vOL3 mvl 0 100} N/A 2.1 .0 N/A
vOL4 wv] 0 | 260§ 8.5 10 38
VOLS mwvf 0 260k B.7 .3 28
IIR nal|-100] 100 | N/A HfA
TIL nal-100] 140 §: N/A NfA
I0ZH nal|-500] 500 1.8E7
TOZL nA[-500] 500 N/A 8.5
ICCH nwdl 0 (4.0 4 0.7 3.7E4
ICCL uzAa| 0 4.0 1o0.2 NfE
ICCE uik| 0 4.0 .15 2.9
TEHL1 DQ nz| 2 29 1.2 L4358
TPLH1 DO ns| 2 28 i.0 c.B
TEHLZ DO nal 2 33 1.2 4,4
TELHZ D{ ns| 2 35 1.0 5.8
TPHEZ 0OR nzs| 2 30 1.4 5. 4,8E5
TPLE OR ns| 2 30 1.3 W5 1.5
TPZH 00 na| 2 30 1.1 .5 2.5
TPZL O ns| 2 30 3 1.3 ES{3 4{1.7ES
Note:

1/ The mean and standard deviation walues

taesting.

The control samrples rena

ware calcalated avar the four parts irradiated in this

ined conatant throughsut the testing and are not included in thkis table.
2/ EG6 implies 10 to the gth power, E4, 10 to the 4th power, etc.




Figure 1. Radiation Bias Circuit for 54HC373
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